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We have also seen already that, whether the cause of this phenomenon is
chemical or whether it lies simply in the prolonged heating at a high tempera-
ture to which the steel pieces are subjected during the cementation, we can
study out on perfectly rational bases the heat treatments by means of which
the brittleness of the core of the cemented pieces can be reduced to a mini-
mum while the maximum hardness is obtained in the peripheral zone.

Recognizing the importance of the result which it is desired to obtain and
the delicacy and the precision with which these heat treatments must be
conducted, the importance is evident of carrying out an exact control to
find with certainty if there have really been obtained the mechanical proper-
ties which it was desired to impart to the "core" of the cemented pieces by
these treatments.

For the control of the tenacity of the metal constituting the core of a
cemented piece, there exists no method which permits of making the test
without rendering useless the piece examined.

The simplest, but not sure, means of .judging of the tenacity of the core of a
cemented piece consists in breaking it and examining the appearance of the
surface of fracture.

It is well known that a brittle soft steel presents, under such conditions, a
"grained" surface of fracture; while for a tough steel this surface has the char-
acteristic appearance usually designated by the term "fibrous" or "nerve
structure."

A first cause of the insufficiency of this method of control lies in the fact
that the results which can be obtained by it depend only on the personal judg-
ment of the observer, and can not be represented in any way by means of
figures.

But there is another fact which proves even more the imperfection of the
method just referred to, even when we do not take into account the errors
which may result from an inexact estimate of the observer; the appearance
of the surface of fracture varies to a very marked degree with variations in the
way in which the specimen is broken. Thus,it is easy to observe that the
fracture of a specimen (treated in a perfectly homogeneous way) at
various points near to each other presents a different appearance according
to the way in which the fracture is produced and according to the direction of
the surface of fracture. In general, it may be stated that a fracture produced
by applying a bending force increasing gradually and slowly, or by applying a
series of successive forces, tends to increase the "fibrous" structure, while a
surface obtained by suddenly applying a very strong force (dry blow) tends,
in general, toward a "grained" structure.

Fig. 154, taken from the interesting memoir of Guillet which I have cited
several times,1 places these facts well in evidence..

1 Le Genie Civil, 1911, II, p. 286.